While reactive oxygen species (ROS) are important for normal cellular activities, deviant production of ROS, or diminished capacity to scavenge excessive ROS, leads to an imbalance in the redox environment of the cell. Because of the dual role of ROS in cells in the production and removal of cellular ROS, a greater understanding of oxidative stress, under both normal and disease-causing conditions, and the involvement of cell organelle (mitochondrial, endoplasmic reticulum) ROS in global regulation of gene expression can illuminate the contribution of mitochondria and other cell organelles in the development of disease and may lead to the advancement of new and novel therapeutic modalities that exploit oxidative stress in treating many diseases.
Understanding the role of ROS signaling and redox biology in pathophysiological conditions is reflected by the wised range of topics covered in this special issue.
T. Peng et al. underscore dual phase of mitochondrial respiratory chain defective cells harboring less mitochondrial stress due to low mitochondrial respiratory chain activity during mitochondrial ROS-mediated mitochondrial Ca R. Dumitrascu et al. have shown that obstructive sleep apnea is an independent risk factor for cardiovascular disease such as arterial hypertension, heart failure, and stroke. The results clearly show that radical flux exerts direct cytotoxic effects, decreases NO bioavailability, enhances lipid peroxidation, increases sympathetic activity, and activates the proinflammatory transcription factor NF-B leading to the well-known clinical manifestations of obstructive sleep apnea in the cardiovascular disease system. A. V. Ermakov et al. provided in their in vitro data suggesting that the oxidized DNA is a stress signal released in response to oxidative stress in the cultured cells, and, possibly, in the human body; in particular it might contribute to systemic abscopal effects of localized irradiation treatments.
M. Tsai et al. study shows that enhanced prostacyclin synthesis reduced glial activation and ameliorated motor dysfunction in hemiparkinsonian rats. Prostacyclin may have a neuroprotective role in modulating the inflammatory response in degenerating nigrastriatal pathway.
J. Espino et al. underlie the antioxidant and immune enhancing actions displayed by melatonin, thereby providing evidence for the potential application of this indoleamine as a "replacement therapy" to limit or reverse some of the effects of the changes that occur during immunosenescence.
M. Jerkic et al. indicate that eNOS-derived ROS contributes to endothelial dysfunction and likely predisposes to disease manifestations in several organs of hereditary hemorrhagic telangiectasia patients.
B. Song et al. review aims are to briefly describe the mechanisms, functional consequences, and detection methods of mitochondrial dysfunction. They describe the advantages and limitations of the Cys-targeted redox proteomics method with alternative approaches. Finally, they discuss various applications of this method in studying oxidatively modified mitochondrial proteins in extrahepatic tissues or different subcellular organelles and translational research.
K. E. Al-Otaibiet et al. results suggest a significant role of oxidative stress, proinflammatory myeloperoxidase, and vasoregulatory nitric oxide in the pathogenesis of contrastinduced nephropathy.
G. Aliev et al. provide a review discussing the link between cancer and Alzheimer disease via oxidative stress induced by nitric oxide-dependent mitochondrial DNA over proliferation and deletion.
S. Miriyala et al. provided a therapeutic approach showing that a novel tetra peptide derivative exhibits in vitro inhibition of neutrophil-derived reactive oxygen species and lysosomal enzymes release.
A. S. Kunt and M. H. Andac have shown a clinical study proving that persistent oxidative stress during reperfusion may lead to depressed myocardial function resulting in low cardiac output syndrome necessitating inotropic or intraaortic balloon counterpulsation support. Besides total antioxidant capacity decreases during operation in a significant proportion of patients undergoing isolated coronary artery bypass which is more prominent and serious.
These manuscripts represent an exciting and insightful snapshot of current oxidative stress biology. State of the art, existing challenges and emerging future topics are highlighted in this special issue, which may inspire the reader and help advance the present redox biology.
